Abstract -Strength properties and moisture absorption of glass-and carbon-reinforced plastics prepared using solvent-free adhesive prepregs are studied in a humid atmosphere. The main advantage of the studied materials is a more than tenfold-higher sealing of honeycombed constructions. The ultimate moisture saturation, diffusion coefficient, shear modulus, and swelling are studied. A cyclic action of moisture and temperature is shown to cause a reduction in the shear modulus along the sheet plane upon moistening and an incomplete recovery of the modulus after drying. It is established that, after the second, third, and fourth cycles, irreversible changes become insignificant, thus indicating the stabilization of the shear modulus along the sheet plane during the subsequent cycles. The dependences of the shear modulus on the preparation process of the glass-reinforced plastics are determined under humid conditions.
Adhesive composites (ACs), that is, composites based on glass-filled adhesive prepregs (ACAP) and carbon-filled prepregs (ACAC) with controlled strength and thermal stability [1] [2] [3] developed at the Federal State Unitary Enterprise, All-Russia Institute of Aviation Materials, have been successfully used for the production of honeycombed constructions for the aviation industry. One of the essential advantages of ACs compared to traditional polymer-based composites (PC) is an increased (by ten times) sealing of honeycombed constructions, which is provided for by the presence of a solvent-free binder in the AC composition and by the advanced-engineering technology of honeycombed constructions in one technological cycle [1] .
In this work, we studied the effect of a humid atmosphere on specimens of glass-reinforced plastics prepared from the adhesive prepreg KMKS 1.80.T10, which represents glass filler T10 impregnated with an epoxy binder having a heat resistance of 80 ° C. Moisture transfer characteristics (ultimate moisture absorption and diffusion coefficients), shear modulus along the sheet plane, and swelling of the glass-reinforced plastic exposed to air at 60 ° C and a relative humidity of 100% were studied. Attention was focused on the influence of cyclic action of moisture and temperature (moistening-drying cycle) on the properties of the glass-reinforced plastic. It was also of importance to reveal the effect of pressing regimes (temperature and duration) on the parameters of moisture transfer. The studies were performed with a series of specimens of 17 experimental plates using procedures and equipment developed at the Research Institute of Ecological Monitoring, Altai State University, for studying the aging of PCs for aviation purposes. The moisture content was estimated using sorption and diffusion analyses. Specimens were moistened in air in a thermostat at (60 ± 1) ° C and (98 ± 2)% relative humidity until constant mass was achieved. Mass variations were controlled using a VLR-2g analytical balance with an accuracy of 10 -4 g. Specimen thickness was measured with an accuracy of 0.002 mm. Prior to sorption measurements, specimens were dried at the same temperature to a constant mass. Diffusion parameters were determined with small-scale specimens to decrease the saturation time. For orthotropic materials, two Cartesian coordinate systems were selected: one system is oriented along parallelepiped sides ( x , y , z ) and the other one is oriented along the main directions of the reinforcement of fibers ( x ', y ', z ') ( Fig. 1) , with the axes being related to each other as follows: In the Cartesian coordinate system, we have the following equation for the diffusion in an anisotropic body:
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( 1) where c ( x , y , z ) is the concentration of a sorbent at point M ( x , y , z ) at time t , D is the diffusion coefficient (a second-rank tensor), and q is the density of internal sources.
After the coordinate system x , y , z is replaced by the principal system x ', y ', z ' oriented along the composite reinforcement axes (Fig. 1) , the equation is simplified:
Using the angle of the reinforcement and the coordinates of specimen excision, we arrive at where D || is the diffusion coefficient along the main direction of the composite reinforcement; D ⊥ is the diffusion coefficient across the main direction of the reinforcement with the initial and boundary conditions where ∂ B is the boundary of body B ; ϕ ( x , y , z ) and µ ( t ) are known functions; and q = 0. In the experiment, we measure the value that determines the change in the mass m ( t ) of body B by time t , where m (0) is the initial mass of a specimen. Hereafter, the geometry of body B corresponds to a plane-parallel plate cut at angle α to the main direction of the specimen reinforcement (Fig. 1) .
For small-scale specimens, the flows of water diffusing through all surfaces are significant (Fig. 1) . Therefore, the moisture transfer can be described by the general diffusion equation.
In the case of PCs, each axis is characterized by the eigenvalue of diffusion coefficient. At constant components of the tensor of diffusion coefficient, under the initial and boundary conditions, the three-dimensional problem may be solved as a onedimensional problem: (2) where d is the parameter of moisture transfer, 1/s: where L, W, and h are the length, width, and thickness of specimens, mm, respectively.
The analysis of our measurements enabled us to propose the following account of how the formation conditions affect ultimate moisture content (M 0 ), which is defined as 
